Background An anal fissure (AF) is a tear in the epithelial lining of the anal canal. This is a very common condition, but the choice of treatment is unclear. The use of anal dilators is effective, economic, and safe. The aim of the study was to compare the efficacy of two conservative treatments, the use of anal dilators or a finger for anal dilatation, in reducing anal pressure and resolving anal fissures.
Introduction
The anal fissure is an extremely common proctologic disease, but the choice of the most appropriate therapy is still difficult. Because of the high rate of recurrence that afflicts conservative therapy and the risk of serious complications, such as bowel incontinence and bleeding that can affect surgical therapy, it is not yet possible to determine which the best treatment is.
The conservative treatment of anal fissure relies on the observation of hygienic-dietary measures, obtaining a regular bowel movement, and the use of muscle relaxants or anesthetics. This approach is effective in 50% of patients in the short term [1] ; the recurrence rate ranges from 18% to 27% at 5 years [2, 3] . The use of nitroglycerine creams or botulinum toxin appears to be a palliative treatment, with rapid loss of effectiveness, and it is often poorly tolerated because of unpleasant side effects [4] [5] [6] [7] [8] . In the past, in our prospective randomized trial [9] , passive anal dilatation was effective in inducing remission within 4 weeks in 80% of patients. However, two retrospective studies showed a recurrence rate of 50% [10, 11] and a rather long time of therapy (about 30 days), often poorly tolerated by patients. Therefore, our group has developed a new therapeutic approach that involves anal self-massage by the patient. The purpose of this study was to evaluate the effectiveness of anal self-massage in the treatment of anal fissure, comparing it to traditional therapy with dilators.
Patients and methods
Fifty patients suffering from acute anal fissure were enrolled in this prospective randomized study. 2014. All patients agreed to be included in the study and gave their signed, informed consent to randomization. Inclusion criteria were age ranging from 18 to 70 years, presence of anal pain during bowel movements, detection of acute posterior anal fissure. The fissure was defined as "acute" in the case of an ulceration that developed within one month in the anoderm, without the typical signs of chronic fissure (presence of sentinel tag, fibrous induration of the side edges, and exposure of the fibers of the internal anal sphincter) [12] . Exclusion criteria were concomitant anal pathology (anorectal fistulae, abscesses), previous surgery on the pelvic floor, inflammatory bowel disease, and therapy with nitrates.
The patients were randomized using a number table to treatment with self-massage of the anal sphincter (group A, 25 patients) or passive dilatation of the anal sphincter using dilators (group B, 25 patients). The anal self-massage consisted in the introduction of the patient's own index finger into the anal canal (with lubricant cream) for 10 min twice a day for the first 2 days of treatment (Fig. 1) ; the patient was then instructed to perform a circular motion with the finger for 10 min twice a day for a further 5 days (Fig. 2) . The passive anal dilatation was performed using a 20 mm Dilatan ® dilator (Enterprises Sapimed, Alessandria) twice a day for at least 10 min for 5 days, and subsequently with a 23 mm Dilatan ® , twice a day for at least 10 min for 5 days. Finally a 27 mm Dilatan ® was used twice a day for at least 10 min for 20 days. To facilitate the introduction of the Dilatan ® , patients used the same lubricant cream used by the patients in Group A.
Patients were evaluated before treatment by digital rectal examination performed with the patient in the left lateral position (at rest and during different times of functional decline and straining). Patients were also administered a personal questionnaire about their quality of life (analyzing the results according to the Agachan-Wexner score) [13] . The intensity of pain was assessed by visual analog scale (VAS).
At the end of treatment, all patients underwent a clinical revaluation (physical examination, rectal examination) and interviews with a standardized questionnaire regarding medical history, information on symptoms such as itching, anal pain, anal burning, bleeding, quality of life, and the VAS scale for pain. Follow up was scheduled at the end of the treatment and at 3 and 6 months. During follow up, the following variables were taken into account: anal fissure epithelialization, pain, bleeding, side effects, quality of life and recurrence at 6 months. Treatment success was defined as complete healing of the anal fissure or partial epithelialization associated with at least a 50% reduction in pain score at the end of treatment.
Statistical analysis
The collected data were stored on a floppy disk by creating a database using the Excel ® program (Microsoft Office). Descriptive continuous variables are expressed as mean and standard deviation (SD). Comparisons between groups were performed, according to the distribution of the patients, using the Fisher test (χ 2 ) for dichotomous variables, considering a P-value ≤0.05 as the limit for statistical significance.
Results
Of the 50 patients enrolled, 27 were women and 23 men, with a mean age of 38.6±12.3 years (range 18-56). All patients had an acute posterior anal fissure. The most frequent signs and symptoms were anal pain (50 patients, 100%), with an average intensity of 8 on a VAS scale from 0 (no pain) to 10 (maximum pain bearable); bleeding during defecation (42 patients, 84%), anal itching (10 patients, 20%) and anal burning (16 patients, 32%). Bowel movements were normal in 34 patients, 12 patients complained of constipation and 4 reported diarrhea. There were no side effects in any of the two groups. The analysis of the questionnaire on quality of life showed an average of 6 on a scale of 0-10. Table 1 summarizes the characteristics of patients and the symptoms and signs before treatment.
At the end of the treatment, 20 patients in group A (anal selfmassage) and 15 in group B showed resolution of symptoms and disappearance of the anal fissure. At 3 months after the end of treatment, no patient in group A had recurrence of the disease, whereas 2 relapses were observed in group B. The subsequent evaluation was at 6 months. Recurrence was observed in one patient in group A and in 3 patients in group B.
The average quality of life was similar, being 9 in group A and 8 in group B. Table 2 summarizes the characteristics of patients and symptoms after treatment, and at 3 and 6 months after the procedure. Comparison between the signs and symptoms reported by the patients in the two groups before treatment, at the end, at 3 and 6 months, showed a statistically significant reduction in anal pain (group A, P=0.0001; group B, P=0.0001) and bleeding after defecation (group A, P=0.001, group B, P=0.001); anal itching (group A, P=0.3; group B, P=0.7) and anal burning (group A, P=0.1; group B, P=0.5) decreased in both groups, but the reduction observed was not statistically significant. The analysis of the VAS score showed a progressive decrease during the follow up, but there were no significant differences in the two groups. At 6 months after treatment, a significant difference in terms of reduction in anal pain was observed between the two groups (A vs. B, P=0.02). There was no significant difference in the other symptoms.
Discussion
The anal fissure is a longitudinal lesion of the skin of the anal canal, located at the back of the anal sphincter in 90% of cases. The cause of this disease still remains unclear, although it is considered that an increase in the internal anal sphincter tone may lead to a local reduction in the blood flow, causing damage especially posteriorly, where the perfusion is physiologically lower than in the other areas of the anal canal. From this perspective, the anal fissure can be regarded as an ischemic disease [14] [15] [16] . Hard stools can be the primary cause of this complex background. Therefore, a first therapeutic approach is habit regularization, especially as a preventive maneuver. Once, however, the anal fissure has presented, the choice of therapy to be implemented cannot be simple: noninvasive treatment, represented by the use of nitroglycerin-based creams or calcium channel antagonists, is often burdened with side-effects such as headache. Moreover, the long-term efficacy of these medical treatment has not been proven [17] [18] [19] [20] .
Regarding the use of botulinum toxin, a still expensive approach, the dose and the site of injection have still to be defined clearly, and its long-term efficacy is not supported by clinical evidence [21] . Lateral internal sphincterotomy, although ensuring the best results, with a rate of long-term success above 90%, presents the non-negligible risk of fecal incontinence [22, 23] . For this reason, a few years ago our team developed a noninvasive treatment for anal fissure that provided for the passive and progressive dilatation of the anal canal using dilators, achieving a success rate of 90% at the end of treatment and of 80% at 12 weeks compared with topical nitroderivatives, but in a smaller sample [9] .
However, this method required a long application time and duration of treatment for effective results. To overcome these limitations, we developed a new therapeutic approach: anal self-massage performed by the patient. Our study showed that this treatment presents a success rate of 80%, with a recurrence rate of 5% at 6 months, whereas treatment with anal dilators presented a success rate of 44%, with a recurrence rate of 56%. These results show the long-term superiority in the effectiveness of the massage method. At the end of both treatments, we obtained a statistically significant reduction in anal pain and bleeding, though the reduction in anal itching and burning did not reach statistical significance. It is possible that anal itching and anal burning are less specific symptoms of anal fissure and represent accompanying symptoms, especially due to the presence of hemorrhoids. This new approach represents an evolution of anal dilators. The success rates are higher and the rate of recurrence is lower compared with anal dilator therapy. In addition, the duration of the therapy is drastically reduced: 7 days versus 30. Through anal selfmassage, the patient modulates the action of dilating, making the therapy more effective and performing real biofeedback compared to therapy with anal dilators. This approach also has a significantly lower cost.
Our hypothesis is that the massage of the anal sphincter, in addition to the passive dilatation obtained by the finger, induces a relaxation of the hypertrophic and hyper-contracted anal sphincter, through a negative central feedback mechanism. From this perspective, the tactile sensitivity of the finger would have a key role. However, the sample of the population analyzed in this study do not fully describe the applicability of the method. In fact, all randomized patients of the study could have performed anal self-massage, but problems could arise in some patients, such as the frail elderly, morbidly obese, or those with functional limitations (neurological diseases, orthopedic diseases, muscular diseases, etc.).
Another consideration is that cultural differences make it impossible to apply the method in certain socio-cultural contexts. In these patients this method should not be proposed because of poor compliance.
In conclusion, in our study, both treatments, anal selfmassage and anal dilators, were equally effective in inducing and maintaining remission of anal fissure. However, anal selfmassage involves lower treatment times and costs. To the best of our knowledge, this is the first study in the literature to describe and compare these techniques for the treatment of anal fissure.
